A Phase-Field Model of Dislocations in Ductile Single Crystals by Koslowski, Marisol
  	







































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































                                         K








jr9`587                                     L
















jN=                              M







jN=                                     NI#I



















                NI8w
































7                              -uXv





























             -uXv




















7                       -uNw








                               -u/K


































7'                            -u
{








                             -u
{










                              -u8L
































































                    -w#Q






j                                 -w
{








j                                     KAI



























J7                             K=M
 






                                         QI







































































                         Q
{












                            Q8L




















































|ﬀ                           
{
w
w  Q JI eg587
]1Z`Y
















































































J7                             L S





                                         MXv














9:587                           MI








7                                M/K










7                               M#Q












7ﬀ                             M
{






















9`587                               SI











                            SI








C7                                   SNu






C7                                SNw





















J7                             S#Q




















































































































































































































="                                         -w#M












































































































































































































































































































 v  QXv
t
 v  S#S
t
















=$   Kw






















































































































































































































































































































































































































































































j                                   
{
I




























































































7                        
{
L












































































































































































































































































































































=           S/K











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































      
 
	   

 	   







    
 
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































9`j ^u JI 
I8w
       ﬀ
 ﬁﬀﬂ ﬀ	 













































































































































































































   
x









































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































      ﬀﬂ-
-  -  " 






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































       *










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































        
!  
  




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































   -  
  ﬁ
 ﬁﬀﬂ-
















































































































































































































































































































































































































































































































































































































































































































































































    


























































































































































































































































































































































































































































u  S#Mr| 9b7


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































   -      ﬁ
  
  ﬀ  
 ﬀ   





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































   -     ! ﬀ "ﬁ+































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 ﬀﬂ ﬀﬀﬂ, ﬁﬀ 













































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































	! !   *	! #






 ﬁﬀ 	 # !#






































































































































































































































































































































































































































































































































































































































































































































































































































































































































	! !   *	! #











 ﬁﬀ 	 # !#



































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































       #   ﬀ 



































































































































































































































































































































































































































































































































































































































































 ﬁﬀ 	 # !





























































































































































































































































































































































































































































































































































































































































































































































































































































































 v  QXv
t
 v  S#S
t






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































   













   
	


















































































































































































































































































































        ﬁﬀ 
 ﬁﬀﬂ      "!#ﬃ





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































uNw u/K u#Q u
{



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































  	  
    



































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































     






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































   -  
 ,ﬁ    ﬀﬂ,  

























































































































































































































































































































































































































































































































































































































































































































































































































0ﬃF Kmr ¢¡£¦F¡ﬀ ¨oj¦	m¨ª³® ¨!­¨!®(¡ 







































































































































































































































































































































































































































#ﬀﬂﬃ4ﬂ*ﬀx&ﬁt4 ﬂﬃ &;v&À(±t4Àﬂﬃ$D4ﬁ4ﬁﬂ+ )+ t/&;xÃDuﬀﬀv'(&ﬁ,
Â_



































































































































































































































































































































































































































































































































































































































































































































































































4,c4t ﬂﬃ4z$ﬀ&atvﬀﬂﬃxtv 4/Åt pﬂ+ﬁ# ﬂﬃﬀx&at4ﬁﬂﬃ3Àt¥$D&a(ﬁu&ﬁ













































∼f = 0.99 sin(ω t)
f = 0.9 sin(ω t)
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γ = 1.7 10-3 [s-1]
γ = 3.4 10-3 [s-1]
γ = 1.7 10-4 [s-1]
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